Artificial revegetation of depleted grazing lands on the eastern slope of the Sierra Nevada Range has resulted in varying degrees of success. Fair to good stands have been attained at elevations of 6,000-7,000 feet. At elevations of 8,000-10,000 feet the use of selected species and approved planting methods have resulted in good seed germination and emergence; however, seedlings lacked vigor and grew slowly.
Three-year-old plants often appeared to be seedlings and produced herbage of less than 100 pounds per acre. The purpose of the study reported here was to investigate the nutrient status of the soil, one of the environmental factors which may have been responsible for the limited plant growth observed.
Review of Literature
The various methods of determining the nutrient status of the soil can be divided into two main classes: chemical and biological. The latter can be sub-divided into two groups: those in which certain microorganisms are used as the test plants and those in which higher plants serve as the nutrient-extracting agent. ( Vandecaveye, 1948) , According to Vandecaveye (1948) ) some of the first pot-culture tests were conducted by Boussingault in 1838. Also, according to Vandecaveye (1948) , Mitscherlich, in 1930 , placed this type of investigation on a quantitative basis and studied the effect of a single factor on the growth of plants. Jenny et al. (1950) described the lettuce-pot culture in which Romaine lettuce was the indicator plant and the concept of relative yield was used to compare treatment response. Stephenson and Schuster (1941) (1954) presented a greenhouse assay of the nutrient status of brushland soils in southern California. A modif ied Mitscherlich pot-testing technique was used and lettuce was the test plant. The authors reported that in general, the greenhouse evaluation of fertility correlated fairly well with field estimation of the natural vegetative cover. Mondrzak-Rosenberg (1958) ) using the method of Jenny et al. (1959) , published the results of pot-fertility trials on Israel soils.
In recent years, some of the techniques used in pot-fertility work were examined critically. Armiger et al. (1958) evaluated the efficiency of different-size containers used in greenhouse 
Methods and Materials
Soil from each of four mountain sites was selected for study. Artificial revegetation had been attempted at each. In addition, one productive cultivated soil was included in the study as a basis for comparison.
The five sites are described in Table 1 .
Various chemical characteristics of the soils are given in Table 2 . The pH of a saturated paste was obtained by a glasselectrode meter (method 21b of the U. S. Salinity Laboratory) (1954) .
Electrical conductivity The pot fertility procedures used were adapted from those described by Jenny et al. (1950) .
A sample of the surface 6 inches of soil was passed through a Y&inch mesh screen and 1600 grams of air-dry soil placed in 6-inch clay pots. These pots had been coated inside and outside with two layers of clear plastic.
The ten treatments included in this experiment were replicated three times in a randomizedblock design. The various treatment combinations are presented in Table 3 .
Lime was added as hydroxide of lime; manure was processed steer manure.
Nitrogen was added as ammonium nitrate, P,O, as calcium dihydrogen phosphate, and K,O as potassium sulfate.
Lime, manure, and sulfur were mixed with dry soil. All other chemicals or mixture of chemicals were dissolved in water and the aqueous solution was mixed with the dry soil.
On May 14, 1956, five presoaked, sprouting Frontier barley seeds were transplanted to one series of pots and one Romaine lettuce plant was transplanted to a second series of pots. Pots were weighed daily and sufficient water added to bring the soil to approximate field capacity. Any excess water was caught and used in the following irrigation of the respective pots. All pots were sprayed with malathion every 5-7 days for mite and aphid control. Each were harvested 63 days after planting and the oven-dry yields determined.
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Results and Discussion
The oven-dry yields of barley and lettuce produced by each fertilizer and/or amendment treatment on each soil are presented in Table 4 .
Species, fertility, soil, species x fertility, species x soil, fertility x soil, and species x fertility x soil were all significant sources of variation at the l-percent level of probability.
Duncan's Multiple Range Test (Duncan, 1955) Figure  2 ). On the Border Ruffian soil, lime, in addition to nitrogen, was required for maximum lettuce response. The response to lime appears to be the direct or indirect chemical effect of the calcium ion, since the response noted was on soils with a low pH and with small amounts of extractable calcium compared to the total exchange capacity (Table 2) . Lime was not required for maximum lettuce response on the Smith Valley, Dog Valley, or Sweetwater Flat Soil. The poor lettuce response to fertilizers and/or soil amendments on the Galena Creek soil may be due to the very high level of soluble aluminum in this soil (Table 2 ) . Bear (1957) reported that lettuce is especially sensitive to this element. On the Galena Creek soil the response of lettuce to fertilization apparently is suppressed by an aluminum toxicity. Data of these kind reveal specific information about the nutrient status of the soils studied. Low soil fertility and a high level of soluble aluminum appear to be the primary cause of poor reseeding response at the Galena Creek site. Low pH, excessive leaching of nutrients, and considerable erosion are factors contributing to the low fertility and aluminum problems. The Border Ruffian soil is deficient in both nitrogen and lime. These deficiencies, as measured by the pot-fertility technique, do not appear severe enough to account for the poor revegetation response observed.
This poor response may be due to an aluminum toxicity (Table 2) or to one of the many environmental factors not evaluated.
The Sweetwater Flat, Dog V a 11 ey, and Smith Valley soils are deficient in nitrogen; nitrogen, phosphorus, and lime; and nitrogen and phosphorus, respectively. On all sites, fertilizer and/or soil amendments will enhance the soil environment to the point where increased production can be expected if the other environmental factors of the site are favorable. Of course, final evaluation of fertilizer response will have to be made under field conditions and with a particular seeded or native species.
of the nutrient deficiencies of the test soils, this study also served to point out some of the problems encountered in using test plants to indicate nutrient deficiencies in soil. The data indicate the two species used reacted differently to different fertility treatments on different soils. Since neither barley nor lettuce is grown on the range, In addition to elucidating some * Average of 3 replications the problem is to decide which species, if any one, best evaluates the nutrient status of a particular soil with respect to successful establishment and production of perennial seeded species. Perhaps a specific perennial plant should be used to evaluate the nutrient status of a specific soil where the perennial is now growing or is to be seeded.
The total environment cannot be evaluated from pot studies in the greenhouse or coldframe for several reasons.
Moisture and temperature conditions are maintained near optimum in pot-culture studies.
These conditions are not prevalent under range conditions.
Soil samples are usually confined to the A horizons and thus give no indications of fertility conditions in the subsoil horizons. Soil is passed through screens to remove stones and debris. Such alteration of soil structure influences moistureholding capacity and aeration.
In spite of these disadvantages, 
Summary
Frontier barley and Romaine lettuce were used as indicator plants to evaluate the fertility status of four mountain soils and one cultivated soil by the potfertility technique. The study was conducted in a coldframe. Nine fertility treatments were used: lime, manure, micronutrients, N,P,K,, N,P,K,, N,P,K,, N,P,K,, N2P,K, + lime, and N2P,K, + lime + micronutrients. A check treatment was also included. In general, the soils tested were deficient in nitrogen, phosphorus, and lime. Increased forage production can be expected if the deficient nutrients are supplied and if other environmental factors of the site are favorable. The indicator species used responded differently to different fertility treatments on different soils. This variation ECKERT AND BLEAK in species response together with environmental differences between coldframe and field conditions, makes it difficult to generalize the results obtained. In spite of these disadvantages, the pot-culture technique does have promise for providing a rapid evaluation of soil def iciencies and toxic excesses. 
